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DETAILED ACTION 

Specification 

1 . The examiner notes with appreciation and accepts the new title. 

Claim Rejections - 35 USC § 101 

2. The examiner notes with appreciation and accepts the amendments to the claims 
to remedy the 101 issues. 

Claim Rejections - 35 USC §112 

3. Applicant's arguments, see paragraph 4 of page 10, filed 9/22/06, with respect to 
claims 1-23 have been fully considered and are persuasive. The rejection of claims 1- 
23 with respect to the 1 12 issues has been withdrawn. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Trimberger (US Patent 5,737,631) in view of Johnson (US Patent 5,136,697). 

6. As per claim 1: 
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A computer processor having control and data processing capabilities 
comprising: 

a decode unit for decoding instructions (Trimberger: Figure 2, item 112); 

a data processing facility comprising a first data execution path including fixed 
operators (Trimberger: Figure 2, item 100) and a second data execution path including 
at least configurable operators (Trimberger: Figure 2, item 120), said configurable 
operators having a plurality of predefined configurations, at least some of which are 
selectable by means of an opcode portion of a data processing instruction (Trimberger: 
column 2, lines 62-67; column 3, lines 1-9; Figure 3, item 201); 

wherein said decode unit is operable to detect whether a data processing 
instruction defines a fixed data processing operation or a configurable data processing 
operation, said decode unit causing the computer system to supply data for processing 
to said first data execution path when a fixed data processing instruction is detected and 
to said configurable data execution path when a configurable data processing 
instruction is detected (Trimberger: column 7, lines 45-50). 

Trimberger does not teach a control processing facility comprising a control 
execution path. 

Program control flow execution units, i.e. branching execution units, and their 
benefits are well documented in the art. 

Johnson teaches a branching execution unit (Johnson: Figure 7, item 22) that is 
able to reduce the processing delays associated with branching instructions (Johnson: 
column 1, lines 9-11) in conjunction with cache entries that contain branch prediction 
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information (Johnson: column 2, lines 55-66). The dedicated branching execution unit 
is pinnacle to the function of the Johnson's branch prediction scheme (Johnson: column 
7, lines 3-63). 

It would have been obvious to one of ordinary skill in the pertinent art at the time 
of the applicant's invention that applying Johnson's dedicated branching execution unit 
to Trimberger would reduce the processing delays associated with branching 
instructions. 

7. As per claim 2: 

A computer processor according to claim 1 , wherein the decode unit is capable 
of decoding a stream of instruction packets from memory, each packet comprising a 
plurality of instructions (Trimberger: column 7, lines 51-56). 

8. As per claim 3: 

A computer processor according to claim 1 , wherein the decode unit is operable 
to detect if an instruction packet contains a data processing instruction (Trimberger: 
column 7, lines 45-50). 

9. As per claim 4: 

A computer processor according to claim 1 , wherein the configurable operators 
are configurable at the level of multibit values (Trimberger: column 9, lines 18-19) (The 
opcode is a multibit value). 

10. As per claim 5: 
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A computer processor according to claim 4, wherein the configurable operators 
are configurable at the level of muitibit values comprising four or more bits (Trimberger: 
column 9, lines 18-19) (The opcode is at least 4 bits). 

11. As per claim 6: 

A computer system according to claim 4, wherein the configurable operators are 
configurable at the level of words (Trimberger: column 9, lines 24-25) (Immediate values 
are optional; therefore, the whole word is configurable). 

12. As per claims 7 and 8: 

Official notice is taken that, while Trimberger does not state that his FXUs are 
SIMD, such would have been obvious to one of ordinary skill in the pertinent art since 
the advantages and implementations of SIMD are well known. 

13. As per claim 9: 

A computer processor according to claim 1, wherein configurable operators of 
the second execution path are arranged to receive configuration information which 
determines the nature of the operations performed (Trimberger: column 8, lines 5-17). 

14. As per claim 10: 

A computer processor according to claim 9, wherein configurable operators of 
the second execution path are arranged to receive configuration information which 
determines the nature of the operations performed from a field of an instruction defining 
a configurable data processing operation (Trimberger: column 7, lines 62-67; column 8, 
lines 1-17). 

15. As per claim 11: 
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A computer processor according to claim 1 , wherein configurable operators of 
the second execution path are arranged to receive configuration information comprising 
information controlling relative interconnectivity (Trimberger: column 8, lines 35-37). 

16. As per claim 12: 

A computer processor according to any of claim 9, comprising a control map 
associated with configurable operators of the second data execution path, said control 
map being operable to receive at least one configuration bit from a configurable data 
processing instruction and to provide configuration information to the configurable 
operators responsive thereto (Trimberger: column 7, lines 62-67; column 8, lines 1-17). 

17. As per claim 13: 

A computer processor according to claim 12, wherein said configuration information 
controls interconnectivity between two or more of said configurable operators 
(Trimberger: column 8, lines 35-37). 

18. As per claim 14: 

A computer processor according to claim 1, wherein configurable operators of 
the second execution path are arranged to receive either configuration information 
determining the nature of an operation to be performed or configuration information 
controlling interconnectivity from a source other than a configurable data processing 
instruction (Trimberger: column 8, lines 5-17; Figure 2; items 101, 102 and 123). 

19. As per claim 15: 

A computer processor according to claim 1 , wherein at least one configurable 
operator of the second data execution path is capable of executing data processing 
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instructions with an execution depth greater than two computations before returning 
results to a results store (Trimberger: column 3, lines 10-27) (It is inherent that these 
complex functions will take at least two cycles). 

20. As per claim 16: 

A computer processor according to claim 1 , comprising a switch mechanism for 
receiving data processing operands from a configurable data processing instruction and 
switching them as appropriate for supply to one or more of said configurable operators 
(Trimberger: column 7, lines 45-50). 

21 . As per claim 17: 

A computer processor according to claim 1 , comprising a switch mechanism for 
receiving results from one or more of said configurable operators and switching the 
results as appropriate for supply to one or more of a result store and feed back loop 
(Trimberger: column 8, lines 51-59). 

22. As per claim 18: 

A computer processor according to claim 1, comprising a plurality of control 
maps for mapping configuration bits received from configurable data processing 
instructions to configuration information for supply to configurable operators of the 
second data execution path (Trimberger: column 3, lines 66-67; column 4, lines 1-10). 

23. As per claim 19: 

A computer processor according to claim 1 , comprising a switch mechanism for 
receiving configuration information from a control map and switching it as appropriate 
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for supply to configurable operators of the second data execution path (Trimberger: 
column 8, lines 5-17). 

24. As per claim 20: 

A computer processor according to claim 1 , comprising configurable operators 
selected from one or more of: multiply accumulate operators; arithmetic operators; state 
operators; and cross-lane permuters (Trimberger: column 3, lines 10-27). 

25. As per claim 21: 

A computer processor according to claim 1 , comprising operators and an 
instruction set capable of performing one or more operations selected from: Fast Fourier 
Transforms; Inverse Fast Fourier Transforms; Viterbi encoding/decoding; Turbo 
encoding/decoding; and Finite Impulse Response calculations; and any other 
Correlations or Convolutions (Trimberger: column 3, lines 10-27) (polynomial evaluation 
is used in FFT and IFFT). 

26. As per claim 22: 

A method of operating a computer processor having control and data processing 
capabilities, said computer processor comprising a first data execution path including 
fixed operators and a second data execution path including configurable operators, said 
configurable operators having a plurality of predefined configurations, at least some of 
which are selectable by means of an opcode portion of a data processing instruction 
(Trimberger: column 2, lines 62-67; column 3, lines 1-9), the method comprising: 
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decoding a plurality of instructions to detect whether at least one data processing 
instruction, of said plurality of instructions, defines a fixed data processing operation or 
a configurable data processing operation (Trimberger: column 7, lines 45-50); 

causing the computer processor to supply data for processing to said first data 
execution path when a fixed data processing instruction is detected and to said 
configurable data execution path when a configurable data processing instruction is 
detected; and outputting the results (Trimberger: column 7, lines 45-50). 

Trimberger does not teach a control execution path. 

Program control flow execution units, i.e. branching execution units, and their 
benefits are well documented in the art. 

Johnson teaches a branching execution unit (Johnson: Figure 7, item 22) that is 
able to reduce the processing delays associated with branching instructions (Johnson: 
column 1, lines 9-11) in conjunction with cache entries that contain branch prediction 
information (Johnson: column 2, lines 55-66). The dedicated branching execution unit 
is pinnacle to the function of the Johnson's branch prediction scheme (Johnson: column 
7, lines 3-63). 

It would have been obvious to one of ordinary skill in the pertinent art at the time 
of the applicant's invention that applying Johnson's dedicated branching execution unit 
to Trimberger would reduce the processing delays associated with branching 
instructions. 
27. As per claim 23: 
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A computer program product comprising program code means for causing a 
computer processor, said computer processor comprising a first data execution path 
including fixed operators and a second data execution path, including configurable 
operators, said configurable operators having a plurality of predefined configurations, at 
least some of which are selectable by means of an opcode portion of a data processing 
instruction (Trimberger: column 2, lines 62-67; column 3, lines 1-9), to: 

decode a plurality of instructions to detect whether at least one data processing 
instruction, of said plurality of instructions, defines a fixed data processing operation or 
a configurable data processing operation (Trimberger: column 7, lines 45-50); 

cause the computer processor to supply data for processing to said first data 
execution path when a fixed data processing instruction is detected and to said 
configurable data execution path when a configurable data processing instruction is 
detected; and output the results (Trimberger: column 7, lines 45-50). 

Trimberger does not teach a control execution path. 

Program control flow execution units, i.e. branching execution units, and their 
benefits are well documented in the art. 

Johnson teaches a branching execution unit (Johnson: Figure 7, item 22) that is 
able to reduce the processing delays associated with branching instructions (Johnson: 
column 1, lines 9-11) in conjunction with cache entries that contain branch prediction 
information (Johnson: column 2, lines 55-66). The dedicated branching execution unit 
is pinnacle to the function of the Johnson's branch prediction scheme (Johnson: column 
7, lines 3-63). 
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It would have been obvious to one of ordinary skill in the pertinent art at the time 
of the applicant's invention that applying Johnson's dedicated branching execution unit 
to Trimberger would reduce the processing delays associated with branching 
instructions. 
28. As per claim 24: 

A data processing instruction set comprising a first plurality instructions having a 
field indicating a fixed type of data processing operation and a second plurality of 
instructions having a field indicating a configurable type of data processing operations 
(Trimberger: column 9, lines 4-18). 

Trimberger does not teach a control execution path. 

Program control flow execution units, i.e. branching execution units, and their 
benefits are well documented in the art. 

Johnson teaches a branching execution unit (Johnson: Figure 7, item 22) that is 
able to reduce the processing delays associated with branching instructions (Johnson: 
column 1, lines 9-11) in conjunction with cache entries that contain branch prediction 
information (Johnson: column 2, lines 55-66). The dedicated branching execution unit 
is pinnacle to the function of the Johnson's branch prediction scheme (Johnson: column 
7, lines 3-63). 

It would have been obvious to one of ordinary skill in the pertinent art at the time 
of the applicant's invention that applying Johnson's dedicated branching execution unit 
to Trimberger would reduce the processing delays associated with branching 
instructions. 
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It is inherent that the control instructions (branch instruction) also have their own 
unique opcodes. 
29. As per claim 25: 

A computer processor having a data execution path comprising configurable 
operators, wherein the configurable operators comprise a plurality of pro-defined groups 
of operator configurations, each group comprising operators from a separate operator 
class (Trimberger: column 2, lines 62-67; column 3, lines 1-27). 

Trimberger does not explicitly teach a look-up table to convert relatively bits in an 
instruction into a set of relatively complex configuration settings for said configurable 
operators. 

Trimberger teaches that the function specified by the configurable operator is 
kept in the "immediate" field 261 (Trimberger: column 9, lines 38-39). Based on the 
contents of this field, the operands are routed to the reconfigurable logic to complete the 
function. With regular, fixed functions, the decoding and routing for an operator is done 
in one of two ways - 1 . hardwiring, or 2. a lookup table. Based on the contents of the 
lookup table, the decoder knows where to routes operands. With configurable 
operators, it is impossible to have the routing hardwired since the routing is not known 
at the time of design. Therefore, a lookup table is necessary. 

Therefore, though Trimberger does not explicitly teach a look-up table to convert 
relatively bits in an instruction into a set of relatively complex configuration settings for 
said configurable operators, the examiner takes official notice that such would have 
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been obvious to one of ordinary skill in the pertinent art at the time of the applicant's 
invention since it is a viable solution to route configurable operators in a processor. 

30. As per claim 26: 

A computer processor according to claim 25, wherein the operator classes 
comprise classes selected from one or more of: multiply accumulate operators; 
arithmetic operators; state operators; and permuters (Trimberger: column 3, lines 10- 
27). 

31. As per claim 27: 

A computer processor according to claim 25, wherein connections between 
operators selected from within each of the pre-defined groups of operator configurations 
are capable of being configured by an opcode portion within an instruction executed by 
the computer processor (Trimberger: column 2, lines 62-67; column 3, lines 1-9; Figure 
3, item 201). 

32. As per claim 28: 

A computer processor according to claim 25, wherein connections between 
operators selected from more than one of the pre-defined groups of operator 
configurations are capable of being configured by an opcode portion within an 
instruction executed by the computer processor. 

While not explicitly stated, such is inherent since the functions defined by 
Trimberger have overlapping logic (e.g. searching in a document and spell checking will 
have much of the same logic). Redundant logic on a large function is wasteful. 
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Therefore, the bitmaps are broken up into smaller functions which can be shared by 
larger functions. 

Response to Arguments 

33. Applicant's arguments with respect to claims 1 and 22-25 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

34. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan P. Fiegle whose telephone number is 571-272- 
5534. The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on 571-272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Ryan P Fiegle 
Examiner 
Art Unit 2183 




